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•With what minimum horizontal velocity \j can a boy throw a rock at A and have it 
just clear the obstruction at B? What i s the total velocity oi the rock at the point C 
which is 1 0 m away from point B? 



I ^ vlf r * s d,schar 9f d al A a pressure tank with a horiz ontaT velocity v c as shown, if 

nnpnin'n' ,ne e ^ an 9 e of values of v 0 for which the. water will enter the drainage 

- w ^ er,; al,the middle of the drainage, find the total water 
velocity and draw its components at the: entering, 
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Chapter 2 


h' ■ « 


Projectiles 


Bearing bails leave the horizontal trough v/ith a velocity of magnitude u and 
fall through the 70 mm diameter hole as shown. Calculate the permissible 
ranee of u which will enable the balls to enter the hoie. i ake the dotted 
positions to ^present the limiting conditions. If the balls enter in the middle oi 
the hole, callulate and draw the velocity components at the pointc. 
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Chapter 2 


.1 S\ * v flu 


Projectiles 


. At a given instant a football player at point A throw a football 
with a velocity Vo ■= 30 m/s as shown. At this moment, another 
player at B ^as 20 m a way from Point A. What is .the constant 

speed at wjiich the player at B must run so that he can catch 
. the ball at point C? 
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Chapter 2 


Normal & Tangential 


A test car starts from rest on a horizontal circular track of 8Q m 
radius and increases its speed at a uniform rate to each 100 
km/h in 10 seconds. Determine the magnitude of the 
acceleration of the total acceleration of the car 8 seconds after 
the start. ' (Arts. a=6.77 m/s 2 ) 
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Chapter 2 


Normal & Tangential 


2?0m 


150 m 


A racing car travels along the curve 
ABC of radius 500 m as shown. The 
speed of the car increased at a 
constant rate from 108 km/h at A to 
144 km/h at C. Determine the 
magnitude of the total acceleration of the car when it passes 
■ through the point B. Draw the acceleration components at C. - 
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Chapter 2 


Normal & Tangential 


A car travels along a leyel 'curved road with a ;speed that increasing at the 
constant rate of 0.6 m/s each second. The speed of the car as it passes point A is 
16 m/s. Calculate the magnitude! of the total acceleration of the car as il passes 
point B which is 120 m along the road from A. The radius of curvature of the road 
at B is 60 m. Assuming constant radius of curvature, calculate the time to reach a 
total acceleration 6 m/s 2 . Draw the acceleration components at paint B. 
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Chapter 2 


Normal & Tangential 


■To anticipate the dip and hump in the road, the driver of a car 
applies the brake to produce a uniform deceleration. The car 
speed is 1 00 krr|/h at the bottom (point A) of the dip and (50 km/h 
at the hump (point C), which is 120 m along the road from A. if 
the total acceleration of the car at A is limited for 3 m/s 2 and the 
radius of curvature of the hump at C is 150 m, calculate the 
radius of curvature p at A and the total acceleration at the 
inflection point B and the point C, Draw the acceleration vectors 
at each point. . ; 
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Chapter 2 


Normal & Tangential 


A car driver is travelling | 
at a speed of 288 km/h 
on the straightaway. .He 
applied the brakes at 
point A to reduce the 
speed at • a uniform rate 
to 216 km/h at point C. 

Calculate the magnitude 
of the total acceleration 
of the car just after 
passes the point B and at 
the point C. Draw the acceleration components at point C. 
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On- ^ {3*3l±L = 10 '-Ai ! 

* 9 . 6 5«0 








. ...J 


Chapter 2 Norma l & Tangential 

■Race car A follows a circular path a-a while race car B follows another circular one 
b-b on the marked track. If each car has a maximum speed limited to that 
corresponding to a lateral (normal) acceleration of 0.8 g, determine the times tA and 
t B for both cars to complete the turn as started and finished by the line C-C. Draw the 
velocity and acceleration components at the center of the track (point 0). 
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Normal & Tangential 

> * Tn-. .t h . .. . ~ . 


The boy at A attempts to throw a ball over the 1 
root of a country house with an initial speed of v A 
=20 in/s. Determine the angle 0 A at which the baiS 
must be thrown so that it just clears the peak at l/V, 
C. Find the radius of curvature of the path al the »*. 

point 8 and aUb& maximum height (point C). 
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QTJ A projectile is fired at an angle of 30° above the horizontal with; a 
muzzle velocity of 460 m/s. Find the radius of curvature p of its path {10 
seconds after firing. Neglect air resistance so that its only acceleration 

i 

is g down. Also find the rate of change of the magnitude of the velocity. 



Question No.'4:f24 Marks) 

When the car is at —A, it’s speed ,ss 
increased along the vertical circular path 


at the rate of y * = 0.3 t ft/s 3 , where t in 
seconds. If it starts from rest at A. 
determine the magnitudes of its velocity 
and acceleration when it reaches B. 




A ball is dropped onto a step at point A and 
rebounds with a velocity v a at an angle of 15 ° 
with the vertical. Determine the value of v 0 
knowing that just before the ball bounces at 
point B its velocity v B forms an angle of 12° 
with the vertical [Also determine the radius 
of curvature at both A and B . 
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